Objective. To assess whether new premiums in SCHIP affect rates of disenrollment and reenrollment in SCHIP programs and whether they have spillover enrollment effects on Medicaid. Study Design. We used administrative data from two states, Arizona and Kentucky, which introduced new premiums for certain income categories in their SCHIP programs in 2004 and 2003, respectively. We used multivariate hazard models to study rates of disenrollment and reenrollment for the recipients who had been enrolled in the categories of SCHIP in which the new premiums were implemented. Competing hazard models were used to determine if recipients leaving SCHIP following the introduction of the premium were obtaining other public coverage or exiting public insurance entirely at higher rates. We also used time-series models to measure the effect of premiums on changes in caseloads in premium-paying SCHIP and other categories of public coverage and we assessed the budgetary implications of imposing premiums.
I.

Background
Premiums have become a prominent feature of public health insurance programs for children in recent years. This trend started in the late 1990s when many states that adopted separate non-Medicaid programs required premium payments from some income groups as part of the State Children's Health Insurance Program (SCHIP). By the end of 2004, 30 states had premiums in either their SCHIP or Medicaid waiver programs (Smith and Rousseau, 2005) .
Earlier this decade, a number of factors, including tight state budgets and political pressures to increase financial contributions from families participating in public programs, led many states to raise premium levels or to impose premiums for the first time on children living in families just above the poverty level.
While some premium increases in SCHIP and Medicaid waiver programs have been driven by the rising costs of providing care to enrollees, many states have looked to premiums as a tool for constraining public outlays (Fox and Limb 2004) . There is a growing empirical literature documenting the extent to which premiums affect enrollment in public programs (Herndon et al. forthcoming; Marton 2007; Shenkman et al. 2002, and Kenney, Allison et al. 2007 ). Taken together, these studies suggest that higher premiums for public insurance coverage increase disenrollment rates, particularly in the months following the premium increase. This paper examines the impacts of introducing premiums in two states-Arizona and This study builds on earlier analysis that showed that the introduction of premiums in Kentucky led to faster disenrollment and smaller caseloads in the enrollment category where the premium was introduced (Kenney, Allison et al. 2007 , Marton 2007 . In this paper, we provide new analysis for Arizona and extend the prior research on Kentucky, by assessing impacts on disenrollment patterns (i.e., the extent to which children are disenrolling to other types of public coverage or disenrolling from public coverage altogether) and re-enrollment rates. In addition,
we consider whether premiums could be having spillover effects on enrollment in other types of 1 Children under age 1 are included in this income category of KidsCare if their family income is between 141 and 150 percent of the FPL. In Arizona, Medicaid covers children under age 1 up to 140 percent of the FPL, children ages 1 to 5 up to 133 percent of the FPL, and children ages 6 to 18 up to 100 percent of the FPL. 2 The premiums in Arizona are $20 per month for 1 child or $30 per month for 2 or more children for children with family incomes between 151 and 175 percent of the FPL. For children with family incomes between 176 and 200 percent the premiums are $25 per month for 1 child or $35 per month for 2 or more children. We did not analyze caseload changes for these higher-income categories because multiple premium increases were made and the first premium increase was introduced early in the analysis period.
public coverage that do not require premiums. The introduction of a premium could affect nonpremium-paying caseloads if, for example, during the 12-month eligibility period, the new premium makes families more likely to report reductions in income that take them out of a premium-paying category and less likely to report increases in income that would put them into a premium-paying category. We also lay out a framework for considering the budgetary implications of premiums in SCHIP and assess the extent to which they may have generated savings in Arizona and Kentucky.
II. Data and Methods
The Individual monthly enrollment files were combined to create a single data set for each state covering the entire study period. We use duration analyses to examine changes in disenrollment and re-enrollment rates, competing hazard models to assess changes in disenrollment patterns, and time-series models to examine changes in caseloads. 4 Where possible, comparable measures were defined in each state. A child who was enrolled at any point in a given month was considered a current enrollee; new enrollees were defined as those who were in the premium-paying category in a given month, but who had not been enrolled in that premium-paying category the prior month; and disenrollees were defined as children enrolled in the premium-paying SCHIP category for at least one month, but not enrolled in that premium-paying SCHIP category the subsequent month.
The administrative files contain limited demographic information on the children enrolled in the premium-paying categories. Because of differences in the administrative data available from the two states, the variables used in the analysis presented in the next section differ slightly by state. In both states, information is provided on the age, gender, race/ethnicity and the county or region of residence. In Arizona, the file contains information on household size whereas in Kentucky we estimated the number of siblings each child has by using their family identification number to match enrolled siblings. In Kentucky, the file contains information on managed care enrollment and enrollment status 5 of children prior to enrollment in the premiumpaying category. We used family income and household size data for Arizona to calculate a recipient's income as a proportion of the federal poverty level. Hazard models were estimated for all premium-paying SCHIP exit routes considered together and for each individual exit route separately. In Kentucky, exit routes included moving 6 The Arizona Business Conditions Index is a diffusion index that measures either increases or decreases in the level of economic activity. A reading above 50 indicates a growing economy in Arizona while a reading below 50 indicates a decline in economic activity. 7 In Cox models, the effects of time are captured by the baseline hazard, which is typically not estimated.
to Medicaid, moving to KCHIP II and all other exits (which included disenrollment due to premium non-payment); in Arizona, exit routes included moving to Medicaid, moving to other
KidsCare categories, and all other exits. These models have the following form:
(1) h(t) = e
where Recerts i represents a vector of recertification time-varying dummy indicators (i.e., separate variables are included for the first and second recertification points in both states and for the third recertification point in Arizona), Post_Prem represents the impact of the premium change and it takes the value 1 in the months following the imposition of the new premium, T and T squared represent linear and quadratic time trends, and the vector X i includes the demographic characteristics described above (age, gender, race/ethnicity, household size, and income in Arizona, and age, gender, race/ethnicity, number of siblings, managed care enrollment, and prior enrollment status in public insurance programs in Kentucky). In Kentucky, controls are included for the monthly unemployment rate and region of residence. 8 In Arizona, the model includes controls for the county of residence, the monthly state unemployment rate and economic activity level in the state, and a dummy variable for the month of April, due to reassessments of eligibility that occur that month based on changes in federal poverty levels.
The re-enrollment hazard model has the following form:
(2) h(t) = e
where Post_Prem i represents the effect of the new premium on re-enrollment, T and T squared represent linear and quadratic time trends, and X i represents the demographic and geographic factors listed above for each state and controls for the exit route associated with disenrollment from the premium-paying SCHIP category.
For the disenrollment and re-enrollment hazard models, tests of significance apply to the underlying beta coefficients. For ease of interpretation, we report the exponentiated betas.
Summary statistics for the disenrollment and re-enrollment samples and the estimated coefficients for demographic variables used in the hazard models are given in the Appendix. 
(3) C (t) = a + b*T + c* T squared + d* Premium (t) + f*EA (t) + g* M(t) + u (t);
Where C (t) is the total caseload for one of the public insurance programs mentioned above in month t; T is a time trend that takes the value 1 in the first month of the analysis, 2 in the second month of the analysis, etc.; T squared is the time trend squared (to allow for a non-linear time trend); Premium (t) is a dummy variable that takes the value 1 in the months following the new premium; EA (t) represents one or more variables to measure economic changes in the state including the monthly unemployment rate (Arizona and Kentucky) and the amount of economic activity reported for month t (Arizona); M is a set of monthly dummy variables 10 ; and u(t) is an error term. For the Kentucky Medicaid analysis, we also included a cubed time trend as the growth in caseload is mostly linear with brief periods of flat growth and shows some resemblance to a cubic function. We tested for auto-correlation in the error term, and where appropriate, we adjusted the estimates using a Cochrane-Orcutt transformation. 9 Data was not available to analyze Medicaid children with incomes under 101 percent of the FPL in Arizona. 10 Monthly dummy variables were included to control for possible seasonal variation in caseloads and because of annual redefinitions in federal poverty levels, which occur in April in both states, that lead to some children transferring from premium-paying into non-premium-paying categories.
Budget Analyses: Equation (4) below describes the factors that affect the extent to which premiums generate savings to states. We estimate state expenditure reductions in Arizona and Kentucky for a typical year from a number of different sources. We use the federal matching rates in Medicaid and SCHIP in each state to determine the share of the costs/savings borne by the state.
11 The terms (1) and (2) reflect the net spending decrease for the state that is directly attributable to premiums (Scenario 1). In Arizona, the state provided information on how much revenue was collected during fiscal year 2005 in the 101 to 150 percent FPL KidsCare group, and what the total administrative cost was to collect premiums for all categories of KidsCare. We estimated the administrative cost for the 101 to 150 percent FPL category by multiplying the total administrative cost by the share of recipients in that category. In Kentucky, we received data regarding total collections and administrative fees paid to the premium collection entity after the initiation of premium collection in December 2003.
The four other terms reflect potential savings and costs that are driven by behavioral responses to premiums. We draw on estimates of the costs of covering children in the SCHIP programs in each state and on the caseload impacts estimated from the time-series models to provide guidance about the potential magnitude of terms (3) and (4). Because of the uncertainty about the size of the behavioral response caused by premiums, we present one set of estimates (Scenario 2) that assumes an enrollment response in premium-paying SCHIP only and another set (Scenario 3) that assumes that caseloads in other SCHIP categories and in Medicaid can be affected by the premium. Both these scenarios are derived from our time-series models. We do not attempt to estimate the size of terms (5) and (6), since we do not have direct evidence of the impacts of the premiums on uninsurance and on the overall amount of churning in and out of all forms of public coverage.
III. Findings
Disenrollment Analyses. Table 1a presents the results of hazard models for premium paying SCHIP enrollment in each state in which the exit routes from premium paying SCHIP coverage are not differentiated. In both Arizona and Kentucky, the introduction of a premium led to faster disenrollment among the children who were already enrolled in the affected enrollment category. The rate of disenrollment increased by 52 percent (p<0.01) in Kentucky and by 38 percent in Arizona (p<0.01) among these cohorts of children.
All of the increases in the rates of disenrollment occurred during the first two or three months in both states following the introduction of the premium (data not shown). In Kentucky, the rate of disenrollment increased 122 percent (p<0.01) within the first two months after the new premium while the rate of disenrollment was 7 percent (p<0.01) lower than the pre-premium disenrollment rate three or more months after the new premium. Likewise in Arizona, the rate of disenrollment within the first three months after the new premium increased 45 percent (p<0.01), but the rate of disenrollment was 4 percent (p<0.10) lower four or more months after the new premium.
11 The SCHIP federal matching rates are 77 percent and 79 percent and the Medicaid federal matching rates are 67 percent and 70 percent in Arizona and Kentucky, respectively. when disenrolling from KCHIP III after the premium was imposed. While the increase in disenrollment rates was broader-based in Arizona than in Kentucky, the primary impact of the premium was also to increase the rate at which enrollees left public insurance altogether. After the new premium, enrollees in Arizona were 85 percent (p<0.01) more likely to leave public insurance, but there was an 11 percent (p<0.01) increase in the rate of disenrollment to Medicaid and a 15 percent (p<0.01) increase in the rate of disenrollment to other KidsCare categories.
Children that leave public coverage altogether are classified as taking the "other reason" exit route in the competing hazards models. This exit route would include (but is not limited to)
children leaving due to a move out of state, children leaving due to the acquisition of private health insurance, or children leaving due to premium non-payment. In the eight months after Kentucky implemented the new premium, the share of all disenrollments in the sample classified as due to an "other" reason was 58 percent (of which more than half was due to premium nonpayment). In the 8 months prior to the premium, the share of all disenrollments due to an "other"
reason was 38 percent (data not shown). This implies that in Kentucky, a large increase in the rate of disenrollment from pubic insurance for an "other" reason appears to be driven by nonpayment of premiums. In Arizona, in the 15 months after the new premium was introduced, the share of all disenrollments in the sample classified as due to an "other" reason was 55 percent (of which nearly half was due to premium non-payment). In the 15-month period before the premium was introduced, the share of all disenrollments due to an "other" reason was 42 percent (data not shown). 12 Thus, disenrollment because of administrative reasons (including premium non-payment) became more common in the now premium-paying categories of SCHIP after the new premiums were implemented.
Re-enrollment Analyses. In both Arizona and Kentucky, it appears that the new premiums led to small reductions in rates of re-enrollment in premium-paying SCHIP, although the magnitude of the effect is weaker in Kentucky and it is not significant at conventional levels (p=0.33). The weak significance level for Kentucky is likely a function of the limited number of months of data after the premium was introduced for which data were available. Our findings (Table 1c) indicate that children in Arizona were 10 percent less likely to re-enroll in the 101 to 150 percent of FPL category of KidsCare (p<0.01) after the implementation of the new premium and that children in Kentucky may have also experienced a reduction in their re-enrollment rate in KCHIP III of 5 percent (p<0.33). These findings indicate a relatively small reduction in the rate of re-enrollment in both states, in a rate that was already low. For example, prior to the new premium in Arizona, only 9 percent of children who disenrolled in a given month had re-enrolled in the 101 to 150 percent of FPL category of KidsCare after one year (data not shown).
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12 KidsCare recipients in the 101 to 150 percent category could have outstanding premiums from prior enrollment in another KidsCare category. 13 We also considered if the way the child exited premium-paying SCHIP was associated with re-enrollment rates. Except for transfers to Arizona's Medicaid program, we found that children who exited public coverage altogether re-enrolled in premium-paying SCHIP at much lower rates than children who exited to other public coverage. For example, in Arizona the rate of re-enrollment for children who transferred into other SCHIP categories is 91 percent higher than the rate for children who exited public insurance. This difference is even larger in Kentucky. Children Time-Series Findings. In both Arizona and Kentucky, the imposition of premiums was associated with declines in the overall caseloads in the enrollment categories where the premiums were introduced (Table 2) . 14 The implied effect of the new premiums was to reduce monthly caseloads by 5.3 percent in Arizona and by 18.1 percent in Kentucky relative to the average monthly caseload in that enrollment category during the study period. Thus, the new premiums appeared to reduce the monthly premium-paying caseload by an average of 1,155 children in Arizona and by 3,262 children in Kentucky. Unlike the hazard models for disenrollment, the time-series models do not indicate that the impacts are concentrated in the first two to three months following the introduction of a premium (data not shown). This suggests that the premium may have dampened new enrollment into the premium-paying category over a longer period of time.
Our analyses of caseload changes for other categories of public coverage suggested that the imposition of premiums might have had spillover enrollment impacts, but it was not possible to gain precise estimates of these impacts, due to issues related to auto-correlation. 15 In Arizona, it appeared that monthly caseloads for children ages 0 to 5 in the Medicaid SOBRA program increased by 1,275 children after the implementation of the new premium in the 101 to 150 percent of the FPL category of KidsCare, although the effect was not significant at conventional levels (p=0.37). In Kentucky, the monthly caseload for all children in Medicaid increased by 2,126 children, but again the effect was not significant (p=0.14). However, there was a who exited to Medicaid in Arizona were nearly 20 percent less likely (p<0.01) to re-enroll in premium-paying SCHIP than children who exited public insurance. 14 The time-series findings are consistent with trends in monthly caseload data in both states. In Arizona, the monthly caseload declined 16.4 percent six months after the new premium. In Kentucky, the monthly caseload declined 18.2 percent six months after the new premium. 15 There was a high level of auto-correlation in the time-series models, and in some cases there was still high autocorrelation even after using the Cochrane-Orcutt method to correct the problem. For other models, trying to correct for auto-correlation led to non-convergence.
significant increase in the average monthly caseload for KCHIP II of 638 children or 2 percent (p=0.02) following the adoption of the new premium in KCHIP III.
Budget Analyses. Scenario 2 weakens our assumption of no behavioral response by allowing premiumpaying SCHIP enrollment to fall as the result of a premium (without enrollment changes in other eligibility categories). Scenario 3 further allows enrollment to change in other eligibility categories (non-premium-paying SCHIP and Medicaid) as well. Given the imprecision of the time-series estimates, particularly for the non-premium eligibility categories, there is considerable imprecision around these budget analyses. There is also a concern about bias, since the validity of the estimates hinges on making accurate assumptions of how average costs would change following a given enrollment change. In addition, as noted above, information is lacking on the possible budget impacts of any increases in the uninsured that result from the 16 Net federal and state savings from premium collections in Arizona were $1,351,349, which was 0.5 percent of total federal and state SCHIP spending of $265.5 million. For Kentucky, net federal and state savings from premium collections was $1,951,121, which was 2.2 percent of total federal and state SCHIP spending of $89.9 million.
premium (Selden and Hudson 2005) . Finally, the average cost per recipient includes only the average capitation rate in Arizona and the average claims cost per recipient in Kentucky.
Administrative costs involved in processing claims or capitation payments are not included.
Therefore, the savings from reduced SCHIP premium-paying enrollment may be greater than what is reported. Likewise the spending caused by enrollment increases in other public programs also may be higher. Notwithstanding these concerns, we present tentative estimates to provide a sense for the possible magnitude of the budgetary impact of premiums.
Under Scenario 2, Arizona's spending would fall by an additional $370,781 due to decreased premium-paying SCHIP enrollment. These savings are derived by multiplying the reduction in enrollment predicted in Table 2 of 1,155 children times the average annual cost of coverage borne by the state. Thus the projected total savings for Arizona under Scenario 2 is $679,159. Under Scenario 3 this decrease is offset by $583,823 in additional expenses due to increased SOBRA enrollment (which is estimated in a similar fashion as above, using the average annual cost of coverage to the state and the time series results to predict enrollment changes in these other categories). Therefore, Arizona's savings decrease to $95,336 under Scenario 3. This analysis may overstate savings in Arizona, since we were only able to observe children in the SOBRA component of Medicaid, whereas enrollment may have increased in other non-premium-paying enrollment categories as well.
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In Kentucky, under Scenario 2, spending would fall by an additional $885,740 due to decreased KCHIP III enrollment, generating a total savings of $1,300,939. Under Scenario 3, we estimate that these decreases are offset by $996,836 in annual expenses due to increases in KCHIP II and Medicaid enrollment. Thus, under Scenario 3, the KCHIP III premium would reduce annual state spending by $304,103.
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IV. Policy Implications
This research finds that the imposition of nominal premiums on families between 101 and 200 percent of the FPL led to decreases in monthly premium-paying SCHIP caseloads. Our time-series analysis indicates that premiums reduced the average monthly caseload in the premium-paying enrollment category by over 1,000 children in Arizona and by over 3,000 children in Kentucky. Our hazard analysis suggests that this is due in part to more rapid disenrollment in the premium-paying category, but that these effects were concentrated in the first two or three months following the imposition of the premium. In contrast, the effects on total caseload lasted for a longer time period and were not concentrated in those early months.
Other research indicates that many low-income children with public coverage lack access to employer-sponsored coverage (Kenney and Cook 2007) . Thus, it is likely that the new premiums in Arizona and Kentucky may have left some children without health insurance coverage, which in turn could have adverse effects on their access to care and compromise their health. Prior research in Oregon, where public premium increases were implemented for poor adults, indicated that the majority of the adults who disenrolled from the program became uninsured and that many experienced problems accessing health care (Wright et al. 2005) .
At the same time that the new premium may have caused some children in both states to This analysis has a number of methodological limitations. First, the time-series estimates, while they are essential to understanding the full impacts of premiums on state and federal spending levels, are not very reliable. Obtaining more precise estimates of the behavioral responses to premiums and the effects on service delivery costs is important since they can exceed or negate the direct savings generated through the collection of premiums. In particular,
there is concern that we have overstated the savings to states associated with premiums since there is evidence the premiums disproportionately affect healthier children and that they lead to higher uninsurance, factors that are not captured in our estimates (Selden and Hudson 2005; Herndon et al. forthcoming) . Second, the short duration of the post period is a problem particularly in Kentucky where we only had nine months of data for estimating the hazard models. Third, while we considered a broader set of outcomes than in previous studies, in future work, it will be important to assess premium impacts more comprehensively using complete data on enrollment in Medicaid and different SCHIP enrollment categories. Our analysis is limited to disenrollment and re-enrollment effects for those leaving premium-paying SCHIP, but it is also important to consider whether the premium affected reenrollment rates for those leaving Medicaid or transfers from Medicaid to SCHIP.
Our results suggest that states will not generate significant savings from nominal premiums. Moreover, it appears that even very small premiums could leave some children without public coverage, many of whom would lack insurance coverage altogether. Achieving . Such premium increases threaten to greatly increase the ranks of the uninsured since many of these lower-income families have trouble meeting their basic needs and lack access to affordable employer-sponsored coverage (Kenney, Hadley et. al. 2007 ).
Given the likely ongoing pressure to rein in federal and state spending on Medicaid and SCHIP, it will be important for states to identify cost-savings approaches to help defray these costs that do not have adverse effects on low-income children. While judicious increases in premiums for low-income children may constitute a small part of the solution, they are unlikely to yield substantial savings unless it significantly reduces caseloads, which in turn would have negative effects on the health and development of children. 1 Premium variable takes the value "1" after premium was increased and is "0" otherwise. The premium effect is interpreted as the average monthly change in caseload due to the premium increase. Two-tailed p-values are given in parentheses. Notes: 1) The data for the cost per recipient only include the average capitation rate per recipient in Arizona and the average claim cost per recipient in Kentucky. The data do not include additional administrative costs for claims or capitation payment processing. Therefore, the savings from decreased SCHIP enrollment and increased spending because of increased enrollment in other public programs may be underestimated.
2) This analysis excludes potential changes in state spending due to increases in the number of uninsured children and changes in administrative costs due to possible changes in churning in and out of public coverage.
*
The estimates of budget savings in Scenario 2 and Scenario 3 depend in large part on our time-series estimates of enrollment changes presented in Table 2 . These time-series enrollment changes are estimated with such imprecision (lacking statistical significance at conventional levels in some cases) that they should not be treated as definitive, but rather suggestive of what may possibly happen as a result of the introduction of a premium. These estimates also are imprecise because no hard evidence is available to estimate the cost of covering children in these different categories. 
